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A.ZARAZAGA,* L. GARCIA-DE-LORENZO," P P GARCIA-LUNA,* P. GARCIA-PERIS} J. LOPEZ-MARTINEZ,®

V. LORENZO,** L. QUECEDO,'" J. DEL LLANO#

ﬂspaﬂnm!af&'wya?; o La Paz, Madrid,
La Paz, Madirid, Spain,
Nutrition, Hospital Uni
Leganés (Madrid), Spain, "Deparmmo! Ney

1 i

Py

Spain, "Department of I i

Depaurrmm.r of c&m:at Nutrition, Hospital Universiterio Virgen del Rocio, Sevill, Spam ’Deparrmmr of Clinical
6 | Spain, T Department of I

Hospital Universit

Hi

Care Medici ot f

pital Severo Ochoa,

o, Santa Cruz de Tenerife, Canary Islands, Spain,

"' Fundacidn Gaspar Casal Madiid, Spain (Correspondence to: AZ, Sector Embarcaciones 10, 1A, Tres Cantos, 28760 Madkid, Spain)

Absfrac_t—Backgrounq‘ and a."rr_.'s: T_h_e purpose of this systematic review was to locate and assess in patients with chronic
renal disease the quality of scientific evidence to establish graded recommendations based on the efficacy and effec-

tiveness of nutritional support.

Methods: Computerized and online versions of MEDLINE (from 1989 through March 1999) and EMBASE (from 1988
through January 1999) were consulted. The Cochrane Library and the online Healthstar (from 19?5) databases were also
searched for clinical trials. A total of 593 studies were assessed. Following methodological review (primary reviewer),
only 45 studies reviewed met criteria for selection and were analyzed by a group of experts (secondary reviewer). A final
consensus was reached between the co-ordinators, experts and methodologists.

Results and conclusions: Low and very low-protein diets associated with specific enteral supplements are indicated in
most patients with chronic renal disease and in patients with incipient diabetic nephropathy to slow progression of
disease and to improve their overall status, contributing to improved survival (grade A recommendation). The use of
pmgein-rastﬁcted diets in diabetic nephropathy is only indicated in type | diabetes mellitus (grade A recommendation).
An improvement in nutritional parameters was found when specific diets were given in chronic renal disease (grade C

recommendation). © 2001 Harcourt Publishers Ltd.

Key words: nutrition;
systematic review

diet; chronic renal failure;

Introduction

The primary goal of treatment in patients with chronic
renal failure (CRF) is preservation of residual renal
function to achieve adequate blood biochemical para-
meters allowing an acceptable quality of life. Low-protein
diets have been prescribed for years to alleviate uremic
symptoms by lowering serum urea nitrogen concentra-
tion or by improving acidosis through reduced hydrogen
ion generation. The potential protective effect of diet on
the course of renal disease was suggested in 1939, and a
large number of studies have since been published
relating diet to renal disease, suggesting that diet not
only improves uremic symptoms, but also enhances renal
function. The cost of treatment of end-stage renal disease
is high and increases with age and the intercurrent
diseases affecting these patients. Therefore, delaying the
start of renal replacement therapy with hemodialysis and
improving the patient’s quality of life are the two primary
goals justifying the use of protein-restricted diets.

The role of a low-protein diet to slow the rate of
progression of renal failure remains controversial. Both
qualitative and quantitative modification of dietary
protein content is the cornerstone on which dietary
therapy is based. Studies over the last 30 years have
attempted to establish the appropriate dosage and
qualitative composition of these diets, adding essential
amino acid and/or ketoacid supplements, to delay the
institution of even more costly renal replacement
therapy. In this way, hemodialysis sessions, which
substantially increase treatment costs and negatively
impact quality of life, would be started later.

It has been postulated that the same mechanism is
responsible for progression of renal disease in diabetic
patients with nephropathy and non-diabetic patients.
Hemodynamic changes occurring inside the kidney are
the most commonly proposed pathogenic mechanism.
Because of this, increased hyperfiltration of the diabetic
kidney induced by dietary protein would favour
accelerated progression of renal glomerulosclerosis.
Prescription of modified diets designed for the special
metabolic conditions of these patients can be considered
as one of the mainstays of treatment to retard disease
progression. In spite of more solid evidence for the
appropriateness of prescribing this type of diets in
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diabetic patients, they are actually little used due to poor
compliance.

There are two special situations in renal failure, where
protein catabolism triggered in these patients will
determine disease prognosis to a large extent. Both
acute renal failure (ARF) and chronic renal failure in
hemodialysis are characterized by a hypercatabolic state
resulting in a nitrogen loss of 10-24 g/day in ARF or a
loss due to filtration of 25g of protein and 15 amino
acids per 40L of fluid exchanged in hemodialysis.
Dietary care in these patients is thus focussed on
reducing the negative protein balance and providing
an adequate intake of calories and micronutrients to
prevent a state of chronic malnutrition and the
consequent increase in morbidity and mortality.

Objectives

The purpose of this study is to locate and assess the
quality of scientific evidence to establish graded
recommendations based on the efficacy and effectiveness
of nutritional support prescribed in patients with renal
disease.

The search for evidence is designed to support the
following paragraphs (Official Journal of the Spanish
State 139, June 1998, 13742), which set out the legal
requirements for including the prescription of dietary
supplements in health benefits provided by the Spanish
public health system:

a. The nutritional requirements of the patient cannot be

covered with ordinary foods.

An improvement in the quality of life of the patient

or potential recovery from a life-threatening

condition may be achieved using enteral nutrition.

. Prescription of dietary therapy must be based on
health and not social criteria.

. Benefits of enteral nutrition must outweigh risks.

. Treatment must be assessed regularly.

. The clinical condition of the patient is included under
the conditions specified in section four of this act:

i. Patients with mechanical disorders of swallowing
or transit presenting with severe aphagia and
dysphagia requiring tube feeding. In exceptional
cases of severe dysphagia where tube feeding is
contraindicated, enteral nutrition may be given
by means other than tube feeding, provided that a
report by the attending physician indicating this
treatment is supplied beforehand.

. Patients with neuromotor disorders preventing
swallowing or transit requiring tube feeding.

iii. Patients with special enmergy and/or nutrient

requirements.

Clinical conditions which are associated with

severe malnutrition.

b.

The search for evidence focussed on the types of
studies that provide the highest quality of evidence and

Two independent reviewers selected the studies to be
included by assessing the level of quality of each study,
with any differences being resolved by discussion. The
articles were analyzed and classified according to a
grading scale for the level of evidence, so we were able to
establish a hierarchy of different levels of evidence based
on the scientific rigour of the study design. Our analysis
was based on Table | prepared by the AATM (Agéncia
d’Avaluacié de Técnologia Médica) (1).

Following analysis and evaluation of the evidence
collected, recommendations were formulated with re-
gard to the appropriateness of conditions for adopting
a specific health technology. Recommendations were
classified as grade A (good) when conclusive recom-
mendations could be made, corresponding on the
grading scale for quality of evidence to conclusions
reached in meta-analyses and well-designed clinical
trials in large or small patient populations. Evidence
was classified grade B (limited evidence) when only non-
conclusive recommendations could be made, as in the
case of non-randomized, controlled clinical trials, cohort
studies and case-controlled studies. With grade C (low)
recommendations, scientific evidence was insufficient
and adoption of the technology should be based on
other criteria. This includes descriptive studies, non-
controlled clinical series, expert committees and anec-
dotal case reports. We did not analyze these kind of
studies.

Database searches for studies provided a total of 593
references. Of these, 20 studies of nutritional support in
CRF patients in pre-dialysis, seven in CRF patients in
hemodialysis, and 19 in patients with insulin-dependent

Table 1 Level of quality of scientific evidence
Level Type of design Conditions
1 Meta-analyses of Mon-heterogeneity
randomized Different techniques
controlled trials of analysis
Meta-regression
Mega-analysis
Study quality
1 Randomized lled trials  Evaluation of statistical
with large sample sizes power Multicentre
Stud)' l:],ual:t)\l
m Rand i lled trial E of 1
with small sample sizes power Study quality
v Non-randomized Concurrent controls
controlled, Multicentre
prospective trials Study quality
v Prospective non- Historic controls
randomized Study quality
controlled trials
Vi Cohort studies Multicentre
Paired design
Study quality
v Case-controlled studies Multicentre
Study quality
i Uncontrolled clinical series Multicentre
Descriptive studies
Committees
of experts
X Anecdotal or single
case reports

patients with nephropathy were stratified into three well-
defined subsets:

— CREF patients in pre-dialysis
— CRF patients in dialysis
- Diabetic patients with CRF.

For the purpose of this study, we asked the following
two questions:

1. What effect does nutritional therapy have on the
course of chronic renal failure in the general
population and in diabetic patients?

2. What effect does nutritional support have on patients
with chronic renal failure in dialysis?

Materials and methods

Only studies meeting certain minimum requirements
were selected for inclusion in this systematic review. The
analysis was performed on studies following this
inclusion criteria: 1) non-diabetic patients with chronic
renal failure in dialysis or pre-dialysis, 2) insulin-
dependent diabetic patients with chronic renal failure
in dialysis or pre-dialysis state, and 3) patients aged 2-65
years. Studies were excluded if patients enrolled had any
of the following conditions: 1) systemic immune
diseases, 2) urinary tract infections, 3) cardiovascular,
or 4) respiratory diseases. The type of intervention
assessed was the administration of nutritional support
with amino acid or ketoacid supplements, with or
without restriction of protein intake. Studies selected
had to include data collected on various renal function
parameters, anthropometric and nutritional measure-
ments, degree of compliance with the diet, and measures
of quality of life or patient satisfaction.

The strategy to locate scientific studies focussed on
the use of computerized databases available on Medline,
Embase, Healthstar and the Cochrane Library from
1989 through January 1999, Various government
agencies on health technology assessment (CCOHTA
and HTA) were also consulted. To locate published
studies, a controlled vocabulary of different MESH
terms ‘nutritional support’, kidney-failure-chronic’,
‘diabetic nephropathies’, and ‘quality of life’ were used.
Free-text searches included the keywords ‘diet’, ‘nutri-
tion’, ‘protein restriction’, ‘renal failure’, and ‘kidney
failure’. The use of study methodology-based search
filters allowed a larger number of studies with the best
level of evidence to be found: meta-analyses, systematic
reviews and clinical trials. The studies collected thus
included randomized clinical trials in sufficiently large
samples for this disease (> 100 patients); randomized
clinical trials in small samples (<100 patients); pro-
spective, non-randomized, concurrent or non-concur-
rent studies; and cohort studies. Case-controlled studies,
clinical series, descriptive studies, expert committee
reports and single cases were excluded.
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diabetes met inclusion criteria and were selected for
review. The references and a description of the studies
selected are given in Tables 2, 3, and 4, which indicate
the type of study, relevant aspects of study design, and
study results and conclusions. In addition, the assess-
ment of the level of quality for each study is provided.
Finally, limiting the literature search to articles regis-
tered on English databases may have omitted some
relevant studies.

Results

1. First question: What effect does nutritional therapy
have on the course of chronic renal failure?

a. General population
i. Effect on progression of renal function

The majority of studies (10/13) consider that protein-
and phosphate-restricted diets (Table 5) slow deteriora-
tion of renal function, retard the rate of fall of
glomerular filtration rate, and delay the onset of end-
stage renal failure (deferring the patient’s entry into a
dialysis programme) (2-11 vs. 12-14).

Dietary protein intake should be restricted to 0.4
0.6 g/kg/day and phosphate intake should be <800mg/
dL. Grade A recommendation.

A high-protein diet (0.4 g/kg/day) to which specific
enteral supplements are added to achieve a protein
intake of 0.6g/kg/day improves the course of renal
function, nutritional status and lipid profile, with good
dietary compliance (15). Grade B recommendation.

Very low-protein diets (0.28 g/kg/day) supplemented
with ketoanalogs are not recommended (13, 16). Grade
C recommendation.

In patients with advanced renal failure (GFR <25ml/
min/1.75m?) results with both types of restrictive diets
are inconclusive (of the studies reviewed, 33% were in
favour vs, 66% against) (10,13,16). Grade C recom-
mendation,

In children, and depending on growth requirements,
low-protein diets are less restrictive (0.8-1.1g/kg/day)
and their efficacy is low or null (17-19). High-protein
diets do not provide a clear benefit on the eourse of renal
function and, therefore, are not indicated. Grade A
recommendation.

The following clarifications should be noted: (1)
tolerance and compliance with the diet is acceptable
for diets providing 0.6g of protein and poor for very
low-protein diets (20, 21); (2) studies were carried out in
developed countries where dialysis is readily and widely
available; (3) deterioration of renal function was
measured by creatinine clearance or the reciprocal of
the serum creatinine concentration in most studies,
although similar results were obtained in the studies
using 51Cr-EDTA (2,4,8); and (4) dietary support
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Table 2 Nutritional support in chronic renal failure in pre-dialysis

Author No. of Type of diet Control ‘Outcome measures Conclusions Level
patients of
quality
El Nahas® 19 Control: unrestricted 6 months in Serum D d in renal v
1984 treatment: 0.5 g/kg/d control and Urea excretion tubular duseuse and increased
Prot+ 700 mg/d 6 months Creatini i ion in chronic
phosphate in treatment group  RPF FF glomerulonephritis.
Decreased proteinuria in all patients.
Rosman® 228 Group B 0.6g Prot 3-18 months Serum malmme Significant decrease in disease n
1984 Group C 0.4g Prot Urea P ion in groups B and C
Group Al-A2 Cer
unrestricted Proteinuria
Ihte! 72 Control: > 0.75g 3-18 months Serum Sig ! in disease 1
1989 Treatment=04g Urea progr
Cer
Rosman® 248 Group B 0.6g Prot 48 months Serum o] i in patients mn
1989 Group C 0.4g Prot Urea excretion with pﬂrmar;-I glomerulonephritis
Group Al-A2 Cer M/F differences
unrestricted Proteinuria
Williams® 95 Group A 0.6g and < 1943 months Cer No significant benefit on disease m
1991 300 mg P Creatinine progression.
Group B <800mg P Anthropometric No change in nutritional status
Group C >08g + P measurements
unrestricted Dietary compliance
D'amico” 134 Control: | g/kg/d prot 18 months Serum ini Dy d with I
1994 Treatment: 0.6 g/kg/d Urea tei d diets. No change
prot Cer BMI m nutritional status.
Dietary compliance
Klahr* Study | Study 1: 18-45 months GFR Study | ]
(Mdrds) 585 Treatment 0.6 g/kg/d Serum Mo signi in
1994 Study 2 Control 1.3g/kg/d Urea i i
255 Study 2 Creatinine excretion Study 2
Treatment 0.28 g/kg/d Anthropometric Mo differences in progression with
+ ketoacids measurements very low-protein diets.
Control 0.6 g/kgfd Tolerance nl' d:cl Good dictary tolerance
Herselman® 2 Treatment 0.4 g/kg/ 9 months Serum ) d very-low protein il
1995 d+EAAs Cer diets are not superior to low-
Control 0.6 g/kg/d Dietary compliance protein diets to slow deterioration
Anthropometric of renal function.
measurements Good nutritional status
Levey'"” Study | Study I 2 years GFR Diet of 0.6 g/kg/d reduced GRF u
(Mdrds) 1996 585 Treatment 0.6 g/kg/d by 1.1 mL/min, and 0.9 mL/min
Study 2 Control 1.3g/kg/d for each 10mmHg decrease in BP
255 Study 2
Treatment 0.28 g/kg/
d+ketoacids
Control 0.6 g/kg/d
Bernard'' 12 Treatment 0.6 g/kg/ 6 months Triglycerids ficial effect of low-protein diet 1
1996 d+ketoacids Apo-A on lipid profile
Control 1-1.5g/kg/d Apo-B
Lp(a)
Cholesterol
Klahr? Beneficial effect of very low-prot n
(Mdrds) 1996 diets with a GRF <25 ml/min
Kopple'* Study | Study 1: 18-45 months Calorie intake N 1 status was | 1|
(Mdrds) 585 Treatment 0.6 g/kg/d Protein intake mlh any of the low-protein diets
1997 Study 2 Control 1.3 g/kg/d Alb
255 Study 2 Transferrin
Treatment 0.28 g/kg/ Anthropometric
d+ketoacids measurements
Control 0.6 g/kg/d % body fat
Montes'* 13 Control 0.6g/kg/d 3-6 months Serum ini D 4 with supple m
1998 prot Treatment Urea excretion mented diets, enhanced dietary
D.4g/kg/d prot+supple- Creatinine ch liance and i !
supplements Lipid profile nutritional profile
to 0.6 g/kg/d Anthropometric tests
Treatment compliance
Wingen'* 191 Treatment 0.8-1.1g/ 2 years Anthrop i ! of protein intake to WHO 11
1997 kg/d Control led level does not interfere
unrestricted Proteinuria with growth, but does not slow progres-
Cer sion of nephropathy
Wingen'® “
1992
Kist"? 56 Treatment 0.8-1.1g/kg/ 3 years Anthropometric No benefit of protein-restricted diet was 11
1993 d Control 1.6-2.2 g/kg/d measurements Cer and  found in children

insulin clearance

Table 2 (conrinued)
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Author Typeof No.of No. of QOutcome measures Inclusion criteria Conclusions Level of
study patients  studies quality
Fouque™  Meta- 890 6 No. of deaths due to renal Randomized lled Low-protein diets slow 1
1992 analysis cause or need to initiate clinical trials Varying progression to end-stage
hemodialysis treatment degrees of renal failure renal failure
Difference in protein intake
>0.2g/kg/d in both groups
Follow-up of at least | year
Pedrini  Meta- 1413 5 Calculation of relative risk ~ Randomised controlled Protein restriction slows 1
1996 analysis of progression of renal clinical trials progression of renal discase
disease Moderate degree of renal in diabetic and non-diabetic
failure Follow-up for patients
18-36 months
Low-protein diet of
0.4-0.6 g/kg/d
Kasiske™  Meta- 1919 13 Differences in rate of fall Randomised clinical trails Protein restriction retards I
1998 analysis of glomerular filtration or with parallel control groups  progression of renal failure,
Cer between control Measurement of protein although magnitude of effects
groups and groups treated intake with urea excretion is weak
with low-protein diets and nitrogen Analysis
of results by intent-to-treat
Measurement of disease
progression by glomerular
filtration rate or Cer
Follow-up for 6-36 months
Cer: ! : FF: fil fi GFR: gh far fil rate; RPF; renal plasma flow renal

should be accompanied by strict control of blood
pressure (2, 8, 10, 13).

ii. Effect on nutritional status

Studies performing anthropometric measurements
concluded that protein restriction, both in low-protein
and very low-protein diets associated with specific
enteral supplements, allowed weight and lean body
muscle mass (midarm circumference) to be maintained
or even improved (3, 4, 6, 15, 16, 22).

Albumin levels were maintained and transferrin and
cholesterol levels lowered with both types of diets (3, 4,
7, 15, 22, 23).

In summary, low-protein and very low-protein diets
associated with specific enteral supplements maintain
and/or improve anthropometric and biochemical para-
meters. Grade B recommendation.

b. In diabetic patients

i. Effect on progression of renal function

The studies selected agree with regard to the benefit of
protein restriction on the course of nephropathy in type I
diabetes, as protein-restricted diets reduced nocturnal
microalbuminuria and delayed the onset (24,25) or
progression of nephropathy (26-34). This effect is
notably greater in hyperfiltrating patients (35-37). The
benefit in these patients appears to be independent of
glycemic control (24, 30). The beneficial effect of diet is
evident even before the onset of nephropathy (24, 25, 38).

The issues remaining to be clarified are:

e The appropriate level of protein restriction. All
studies recommended a protein intake below 0.8-

1 g/kg/day.

e Results are sometimes masked by poor compliance
with the diet.

# Length of nutritional support.

e The benefit of this type of diets has not been studied
in type Il diabetic patients with renal failure.

The use of protein-restricted diets in diabetic
nephropathy is only indicated in type I diabetes
mellitus. Grade A recommendation.

ii. Effect on nutritional status

All studies confirmed good metabolic tolerance to
protein restriction (32, 39), with a reduction in
hyperglycaemia (32, 39, 40) and decreased insulin
requirements (40) (in some cases due in part to an
undesirable reduction in caloric intake).

The majority of the studies confirmed that anthropo-
metric parameters (weight, midarm circumference and
triceps skinfold) were preserved (25, 32, 36, 39).

No change or a slight improvement was seen in
albumin, triglyceride and cholesterol levels (31, 32, 36,
7).

Some studies confirmed the beneficial effect of these
diets in lowering urinary losses of albumin and IgG
(24-26, 29, 30, 33, 37, 39).

In summary, low-protein diets maintain and/or
improve anthropometric and biochemical parameters
in diabetic patients. Grade B recommendation.

2. Second question: What effect does nutritional support
have on patients with CRF in dialysis?

a. Results according to type of diet
The few studies (non-stratified and non-randomized)
on this type of nutritional support are further dispersed
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Table 3 Protein in phrop
Author No. of Type of diet Follow-up Outcome measures Conclusions Level
patients of
quality
Brouhard® 14 80g of protein in a meal 180 min Inulin clearance Normal short-term response of vl
1986 Cer glomerular filtration to protein
Glucagon overload
Proteinuria
Wiseman® 12 Treatment 40 g/d 3 months GFR Low-protein diets induce changes in 11
1987 Control 100 g/d RPF GFR RPF and FF that have a
FF ficial effect on p of
diabetic nephropathy
Cohen™ 8 Treatment 40 g/d 3 weeks Albuminuria Prolein restriction improves 1
1987 Control 90 g/d GFR microalbuminuria
Evanofi™ 8 Treatment 40 g/d 12 months Cer Decrease in proteinuria with 1w
1987 Control 80 gfd Proteinuria restrictive diets
Ku’pin‘“ 12 Treatment 1.5-3.5g/kg/d 2 weeks GFR Prolein restriction corrects renal v
1987 Control 1.5-3.5 g/kg/d RPF hyperfiltration in diabetics
Albuminuria
Ciavarella®™ 16 Treatment 0.7 g/kg/d 24 months Creatinine ifi d in in u
1987 Control 1.5g/kg/d with low- protein diets
Albuminuria
Bending®” 10 Lprot 40g/d 6 weeks GRF Protein d diet p m
1988 Nprot 80 g/d RPF short-term decrease in albuminuria
Albuminuria
Rudberg™ 16 Treatment 0.9 g/kg/d 20 days GFR Low-protein diet reduces GFR m
1988 Control 1.9 g/kg/d RPF and hyperfiltration in diabetics
Albuminuria
Pedersen® 8 Treatment 40 g/kg/d £ weeks GFR Lcw-pml.cm diets produce 1
1989 Control 80 g/kg/d RPF in alb
Albuminuria and GFR
Evanoft® 1 Treatment 0.76 gfkg/d 12 months Proteinuria Decreased progression of w
1989 Control 1.4g/kg/d Creatinine nephropathy and proteinuria with
Cer low-protein diets
Levine™ 7 Treatment 0.6 g/kg/d 15 weeks Anthropometric Low-protein diets do not cause v
1989 measurements protein depletion in diabetic
Cer patients
Proteinuria
Walker™ 19 Treatment 0.67 g/kg/d 12-39 months  Anthropometric Low-protein diets retard the rate of v
1989 Control 1.1 g/kg/d measurements fall of glomerular filtration rate
Creatinine in diabetic nephropathy
Cer
GFR
Albuminuria
Brouhard™ 15 Treatment 0.6 g/kg/d 12 months  Albuminuria Protein restriclion preserves renal m
1990 Control 1 g/kg/d 24-hour urea ion and d inuri
excretion GFR in IDDM patients
Gin™ 8 Treatment 6 months Glucose clamp Low-protein diets improve insulin v
1991 Vegetarian diet of 0.3g/ Anthrop i itivity of tissues
kg/d+EAA+ketoacid measurements
supplements
Control > 1g/kg/d
Zeller™ 35 Treatment 0.6 g/kg/d 10-12 months  Creatinine Protein restriction causes 4 tlimes 11
1991 Control >1g/kg/d Cer slower rate of pmgn:ssmn ul' CRF
lothal: 1 in pati with di pathy
Urea excretion
Anthropometric
measurements
Dullaan® 30 Treatment 0.6 g/kg/d 2 years Albuminuria Long-term protein restriction causes m
1993 Control unrestricted GRF i reduction in albnmmnna and
RPF p renal h in
FF diabetic patients
Raal® 22 Treatment 0.8 g/kg/d 6 months  GFR Moderate prolein restriction 1
1994 Control 1.6 g/kg/d RFF d prog of diab
FF nephropathy
Proteinuria
Hansen™ 29 Treatment 0.6 g/kg/d & weeks GFR Protein restriction decreases GRF m
1999 Control unrestricted Albuminuria and microalbuminuria; but BP is
BP unchanged
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Table 3 (continued)
Author Type of publication Studies Inclusion eriteria Results Implications for research
included
Waugh™ Systematic review 5 1DDM Protein-restricted diets Level of protein restriction
1999 (Cochrane Library) Any type of protein- slow prog of diat ins unclear
modified diet ntphrapu:hy towards renal  Level of dietary compliance is
Measurement of GRF or  failure not specified
serum creatine Long-term outcome lo pre-
vent dialysis was not studied
Cer: inine ¢l FF: fil i GFR: glomerular filtration rate; RPF: renal plasma flow renal.

Table 4 Nutritional support in hemodialyzed patients

Author No. of Type of diet Follow-up Outcome measures Conclusions Level of
patients quality
Ontiz® 6 Treatment 236 mL 2 months Anthrop I d nutritional status Vi
1992 supplements measurements Effectiveness of dialysis is
Urea kinetics unaltered
Locatelli*'  69/28 final  Treatment-+weekly dia- 12 months Anth i Adeq control of uraemia v
1994 lysis: 0.4g/kg/d+9.4g/d measurements with diet and once-weekly
EAA or 126 mg/kg Creatinine, BUN, ions  dialysis, but at the expense
ketoanalogs of deterioration of clearance

and nutritional parameters
Marecko- Supplement with 20% of 3 weeks N 1 Imy nutritional status Vi
va energy requirements Serum amino acid Increases serum levels of essential
1995 profile amino acids
Coresh* 67 0.3g/kg/d+ 2 years Cumulati lity Protein in pre-dialysi vi
1995 AAsiketoAAs s:gniﬁcamly improves survival

in ﬁrsl 2 years of dialysis
Marcen® 761 Unrestricted | year Anthrog ic indices ition occurs in 50% Vi
1997 Mortality of patients

Age and serum albumin and

lymphocyte values were predic-

tors of hospitalization. The

influence of malnutrition on mor-

bidity and mortality cannot be

definitely established
Milano® 2 100g/d glucose poly- 6 months Anthropometric Energy supplementation Vi
1998 mers for 6 months imp weight but not

Lipid profile nutritional status

Cock- 79 3 enteral supplements 3 weeks Gastrointestinal Enteral products as sole sources 111
ram*® providing 35 Kcaljkg/d symploms of nutrition are well tolerated
1998 and 1.25g/kg/d protein Urea kinetics by patients in hemodialysis.

Rate of protein
catabolism

Preparations specifically designed

for these patients have advan-
tages over standard preparations

Cer: creatinine clearance; FF: filtration fraction; GFR: glomerular filtration rate; RPF: renal plasma flow renal.

by their being divided into three different types of
nutritional interventions:

o Energy supplements
e Low-calorie, low-protein, liquid diet as a supplement
o Specific liquid diet as the sole source of nutrition.

In two studies with level VI evidence, energy
supplementation improved weight and in one study the
amino acid profile, although there was no demonstrable
nutritional benefit (41, 42).

In a study with level VI evidence, supplementation
with a high-calorie, low-phosphate diet containing 0.6g
of protein was well-tolerated (43).

Regarding a proprietary specific dietary supplement,
two studies were selected. In one study, with level IV
evidence, a very low-protein diet supplemented with
essential amino acids and ketoacids was administered to

allow the patient to switch to once-weekly dialysis (44).
The other, with level I1I evidence, was a trial comparing
two low-phosphate, high-calcium, liquid diets providing
1.25g of protein and 35kcal/kg/day to a control dict
with a higher phosphate content (45). One of the diets
tested contained beta-carotenes, selenium and fructo
oligosaccharides (FOS).

In addition, two other studies on the benefit of
protein-restricted diets to defer initiation of dialysis
were included. One of these, although its title
included the term ‘pre-dialysis’, only pointed out
a slower deterioration of renal function (15). The
study by Coresh, with level VI evidence, tested a very
low-protein  diet (0.3 g/kg/day+EAAs-+ketoanalogs)
and confirmed that initiation of dialysis was
deferred, with a subsequent beneficial effect on mortality
(46).
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Table 5 Characteristics of diets used in CRF

Amount and quality of protein
.

Comparisons of dn:tary protem restriction were made following a fairly consistent scheme in adults. In patients with a GFR between 25 and
55 ml/min/1.75m?, a diet oormumqg 0.55-0.65 g/kg/day of protein (high-quality bwlog;c

protein) was compared Lo a control diet providing 1.0-

1.3g/kg/day of protein. In patients with a GFR between 13 and 24ml/min/1.75m?, a low-calorie diet (0.55-0.6 g/kg/day of protein) was
compared Lo a very low-protein diet (0.28 g/kg/day of protein) supplemented with 0. 2Sg,fkg,l'day of EAAs + ketoacids. Very low-protein diets

were d with methi in some studies.
» Studies in child only idered protein i to 0.8-1.1 gfkg/day versus unrestricted diets.
Energy intake

* Caloric intake was usually similar in the groups compared and was set al approximately 30-40 keal/kg/day.

Phosphates

* Most sl.ud:u oomh:md promn restriction with a phosphate intake of 700-800 mg/day. In control groups, a phosphate intake > 1000 mg/day

was
Vitamins

limited to 700-800 mg/day, and often modified with aluminium hydroxide and calcium carbonate.

« Vitamin intake was usually similar in both treatment and control groups and included B vitamins, vitamin K and vitamin D3.

Minerals

* Na and K intakes were usually not pmtocoimd but dctermmod by |nd|v|d\|ll patient needs and blood p

Trace el

control req Caleium

was very

were given, with special a!tlml.lon being paid to iron intake.

b. Effects on disease progression

The studies on energy supplements only consider
nutritional aspects.

Supplemented very-low protein diets appear to be
useful in the pre-dialysis phase to slow progression to
end-stage renal failure, and in one study reduced
mortality during the first 2 years of dialysis treatment
(46). When these diets were tested for their ability to
reduce dialysis to once per week, it was found that,
although urea levels were maintained there was a loss in
clearance capacity and above all a deterioration of
nutritional status (44).

¢. Nutritional effects

Both energy supplements and the different diets tested
allowed weight to be maintained. Very low-protein diets
caused a worsening of the anthropometric parameters
studied. Supplementation with a calorically dense, low-
phosphate, liquid diet providing 0.6g of protein
improved weight and triceps skinfold thickness (43).

The study comparing three diets containing 1.25g of
protein and 35kcal/kg/day found that they were well
tolerated and that compliance was adequate. Albumin
and pre-albumin levels were maintained. An increase in
triglycerides (this increase also occurred with the
supplements) and a decrease in cholesterol was seen.
The low-phosphate diets allowed good control of
plasma phosphorus and an improvement in calcium
metabolism, avoiding the need to administer phos-
phorus binders and thus reducing constipation (45).

There is insufficient scientific evidence on the impact
of nutritional support in patients with CRF in dialysis.
Grade C recommendation.

Conclusions
Very low and low-protein diets associated with a specific

enteral supplements are indicated in the incipient phases
of diabetic nephropathy and in most patients with

™

Williams P 8, Stevens M E, Fass G, Irons L, Bone J M. Failure of
dietary protein and phosphate restriction to retard the rate ol’
progression of chronic renal failure: A p

27.

chronic renal failure, to slow progression of disease and
improve the patient’s overall condition, contributing to
improved survival in these patients.

In patients with renal failure in dialysis, the studies
reviewed do not support the prescription of a very low-
protein diet with the aim of reducing the frequency of
dialysis sessions. Although the level of evidence is low,
improvement in nutritional parameters was seen when
specific diets were given.

Based on the above, the following recommendations
may be made:

. Controlled clinical trials on the use of specific enteral
supplements both in CRF patients in pre-dialysis and
hemodialysis patients are needed, so that their use
can be definitely validated (grade A recommendation)
It is also recommended that studies to assess quality
of life and costs be carried out.

i
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